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INTRODUCTION 


This  atlas  hat  two  major  parti.  Part  Ilia  graphical  tummary 
of  salinity  and  tamperatura  obiarvatlona  from  alxtaan  Bay  crultaa  con¬ 
ducted  during  the  period  15  July  1952  to  1  August  1961.  There  are  six¬ 
teen  sets  of  charts,  one  set  for  each  cruise.  Part  II  Is  a  graphical  pre¬ 
sentation  of  the  seasonal  salinity  and  temperature  dlatrlbutlons  for  the 
Chesapeake  Bay  as  averaged  from  twenty-four  Bay  cruises  conducted 
during  the  period  1  July  1949  to  1  August  1961.  There  are  four  sett  of 
charts,  one  set  for  each  season. 

PART  I 

This  atlas  succeeds  Graphical  Summary  Report  I,  Atlas  of  the 
Salinity  and  Temperature  Distribution  of  Chesapeake  Bay  1949-1951,  by 
H.  H.  Whaley  and  T.  C.  Hopkins  ( 1952)  which  covers  Bay  Cruises  I 
through  VIII,  Bay  Cruises  IX,  X,  and  XI  do  not  contain  enough  Informa¬ 
tion  to  permit  meaningful  contouring.  The  sixteen  cruises  summarised 
In  this  report  are  Identified  as  Bay  Cruises  XII  through  XXVII,  The  salin¬ 
ity  and  temperature  data,  as  well  as  other  data  when  observed,  are  pre¬ 
sented  in  tabular  form  In  the  following  CBI  reports: 

Bay  Cruise  CBI  Data  Report 


XII 

18 

XIII 

26 

XIV -XVII 

33-36 

XVIII -XXVII 

38-47 

The  methods  of  sampling  and  chemical  analyses  used  are  described  In 
the  data  reports.  The  present  graphical  presentation,  in  which  the  ob¬ 
served  distributions  are  smoothed  to  a  certain  extent.  Is  Intended  to  put 
this  Information  Into  a  form  more  useful  to  those  Interested  In  the  phys¬ 
ical  and  chemical  hydrography  of  estuaries. 

For  each  of  the  sixteen  cruises,  the  atlas  nominally  contains  (1) 
horlsontal  charts  of  salinity  and  temperature  distributions  at  the  0,  10, 

20,  30,  40,  and  60-foot  depth  levels,  (2)  vertical  salinity  and  temperature 
cross  sections  of  the  Bay  at  four  locations,  and  (3)  one  vertical  section 
along  the  main  channel.  The  charts  and  sections  for  each  cruise  are 
grouped  together;  for  certain  cruises  some  sections  or  charts  have  been 
omitted  because  of  Insufficient  data.  The  locations  of  the  vertical  sec¬ 
tions,  numbered  II,  IV,  VI,  X,  and  XIX,  are  shown  on  the  first  chart. 

The  numerical -alphabetic  designators  at  the  tops  of  the  sections  represent 
the  locations  of  stations.  An  explanation  of  the  station  designator  sym¬ 
bols  as  well  as  a  list  of  stations  occupied  during  each  cruise  may  be  found 
In  the  individual  CBI  data  reports. 
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Tha  distribution*  of  salinity  and  temperature  are  presented  in 
the  form  of  contours  on  all  charts  and  sections  except  the  charts  for 
the  40-foot  and  60-foot  levels.  On  these  latter  charts  selected  observed 
values  of  salinity  and  temperature  (rounded  to  the  nearest  tenth)  were 
entered  in  place  of  drawing  the  contours.  These  exceptions  were  made 
because  the  40-foot  and  60-foot  surfaces  are  small  and  broken,  and  usu¬ 
ally  the  amount  of  data  at  these  levels  is  insufficient  for  meaningful  con¬ 
touring. 

In  this  report,  locations  of  station*  occupied  during  each  cruise 
are  shown  in  the  first  chart  of  each  cruise  set.  Since  the  number  of  sta¬ 
tions  occupied  varies  greatly  from  one  cruise  to  another,  these  station 
location  charts  can  be  used  as  a  measure  of  the  relative  amount  of  infor¬ 
mation  used  in  drawing  the  contours.  For  example,  it  can  be  seen  In  the 
station  location  chart  for  Bay  Cruise  XII  that  very  few  stations  were  occu¬ 
pied,  so  that  the  contours  can  be  considered  as  only  a  very  gross  picture 
of  the  distributions. 

The  line  across  the  northern  part  of  the  Bay  in  Bay  Cruise  XX 
was  drawn  to  indicate  that  although  stations  were  occupied  north  of  the 
line,  the  data  north  of  the  line  could  not  be  considered  synoptic  with  the 
data  south  of  the  line,  because  of  a  break  in  the  time  continuity  of  the 
cruise  during  a  period  of  rapid  change  in  conditions.  There  are  no  con¬ 
tours  north  of  the  line  since  too  few  data  are  available  for  meaningful  con¬ 
touring.  A  similar  line  was  drawn  in  Bay  Cruise  XXII  and  the  two  parts 
of  the  Bay  were  contoured  separately.  A  similar  break  occurred  in  Bay 
Cruise  XIII,  but  since  a  number  of  stations  were  repeated,  two  complete 
sets  of  charts  were  made,  one  for  February  and  one  for  March. 

PART  II 

The  seasonal  average  salinity  and  temperature  distributions  for 
the  four  seasons  are  presented  in  horizontal  charts  and  vertical  section* 
in  the  same  manner  as  previously  described  for  the  individual  Bay  cruises. 
The  seasonal  averages  have  been  computed  from  the  16  cruises  presented 
in  Part  I  of  this  report,  together  with  the  first  eight  Bay  cruises  as  pre¬ 
sented  in  Graphical  Summary  Report  I,  Division  of  the  year  into  seasons 
was  accomplished  so  as  not  to  split  any  cruise  into  two  seasons.  The 
seasonal  distribution  of  the  cruises  is  shown  in  Figure  1.  The  length  of 
each  cruise  is  indicated  by  the  length  of  the  arc  labelled  with  the  number 
corresponding  to  that  cruise. 

It  appeared  that  the  most  convenient  method  for  constructing  sea¬ 
sonal  average  charts  was  to  us*  the  temperature  and  salinity  distribution 
charts  already  drawn  up  for  the  individual  cruises.  Use  of  the  contoured 
distributions  in  constructing  the  seasonal  averages  (rather  than  averaging 
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observed  data)  avoids  a  difficulty  that  would  otherwise  artse  due  to  the 
variable  locations  of  station  data  taken  at  different  times.  A  certain 
basic  set  of  stations  was  occupied  on  a  majority  of  the  cruises,  but 
there  are  a  number  of  stations  that  were  occupied  on  only  a  small  num¬ 
ber  of  cruises. 

The  seasonal  average  charts  were  formed  in  the  following 
manner.  A  grid  of  points  was  made  for  the  horizontal  charts.  Sixty- 
seven  points  were  used  in  the  grid,  located  so  as  to  cover  the  Bay  evenly. 
The  grid  was  used  as  an  overlay  for  each  chart,  and  values  of  tempera¬ 
ture  and  salinity  at  the  grid  points  were  tabulated  for  all  cruises.  This 
was  accomplished  for  each  depth  level.  Next,  for  each  point  the  mean 
temperature  and  salinity  were  computed  using  data  from  all  cruise b 
within  each  season,  and  the  mean  values  were  replotted  on  charts.  These 
charts  were  then  contoured  and  are  presented  here.  A  like  system  was 
employed  for  the  vertical  sections, 

AREA  AND  VOLUME  STATISTICS 

The  areas  and  volumes  computed  for  the  Chesapeake  Bay  and  seven 
of  its  major  tributaries  are  Included  in  this  atlas  as  Table  I  for  the  con¬ 
venience  of  those  interested  in  the  Chesapeake  Bay.  The  base  lines  used 
to  define  the  Bay  and  each  tributary  are  also  given.  In  the  area  and  volume 
computations  the  Chesapeake  Bay  was  defined  to  include  all  tributaries 
and  embayments  shown  on  U.  S.  Coast  it  Geodetic  Survey  charts  nos.  77 
and  78.  This  excludes  the  Susquehanna  River  north  of  39°  36'  N.  The 
areas  were  computed  by  planimetry.  Depth  contours  were  drawn  on  the 
charts  at  10-foot  Intervals.  The  areas  of  the  0,  10,  20,  30,  40,  60,  80, 

100  and  120-foot  levels  are  given  in  Table  I,  The  areas  of  every  10-foot 
level  from  the  surface  to  the  deepest  point  in  the  Bay  were  used  for  esti¬ 
mation  of  the  volume  of  the  Bay  according  to  Simpson' s  rule.  *  The  standard 
error  of  arithmetic  mean  of  the  planimetry  is  0.  1%.  Considering  all 
sources  of  error,  the  statistics  are  considered  good  to  within  t  1%. 

The  actual  area  and  \  jlume  of  the  Bay  vary  with  the  tide.  The 
Coast  It  Geodetic  Survey  charts  are  drawn  for  mean  low  water.  Since 
mean  low  water  cannot  exist  everywhere  at  one  time,  the  Bay  under  nor¬ 
mal  conditions  always  has  a  greater  surface  area  and  total  volume  than 
listed  here.  The  actual  values  of  surface  area  and  total  volume  at  any 
given  time  could  be  obtained  from  the  tabulated  values  by  adding  some 
amount  which  is  a  function  of  the  tide.  For  example,  there  is  an  addition 
of  approximately  0.  7%  in  volume  at  the  phase  of  the  tide  when  the  least 


*  Simpson' s  rule  for  computing  the  volume  of  an  irregular  solid  can  be 

found  in  most  mathematical  tables  (see,  for  instance,  Handbook  of  | 

Chemistry  and  Physics,  Chemical  Rubber  Publishing  Co. ).  j 


•mount  of  water  la  In  tha  Bay.  and  an  addition  of  approximately  2%  In 
volume  at  the  phaee  of  the  tide  when  tha  greateat  amount  of  water  la 
In  the  Bay.  (Theae  figure*  do  not  deacrlbe  the  volume  change*  due  to 
unpredictable,  wtnd-cau*ed  variation*  In  water  aurface  elevation,  which 
can  be  conatdarably  larger  than  the  astronomical  tide  In  Chaaapeake  Bay. ) 


TABLE  I 


Area*  and  Volume*  at  Mean  Low  Water,  Computed 
from  U.S,  Coaet  It  Geodetic  Survey  Chart*  77  and  78. 

Che*apeake  Bay  and  Trlbutartee 


Volume  between  Deatgnated  Level 


Area 

ioV 

* 

10  km 

2 

naut  mi 

and  Bottom 

1010ft3  km3 

% 

■urface 

120.  5 

112.  0 

3260 

•urface 

260.  7 

73.  8 

100.0 

10  ft 

79.0 

73.4 

10  ft 

161.6 

45.  8 

61.0 

20  ft 

52.  3 

48.6 

20  ft 

97.7 

27.7 

37.5 

30  ft 

33.  7 

31.  3 

30  ft 

54.2 

15.4 

20.8 

40  ft 

17.  1 

15.9 

40  ft 

29.7 

8.4 

11.4 

60  ft 

4.9 

4.6 

60  ft 

11.  3 

J.2 

4.  3 

80  ft 

2.  3 

2.  1 

80  ft 

4.6 

1.  3 

1.8 

100  ft 

.  8 

.8 

100  ft 

1.0 

.  3 

.4 

120  ft 

.  2 

.1 

120  ft 

.  2 

.  06 

.  1 

Primary  Trlbutartee  of  the  Cheeapeake  Bay 


Surface  Area 

109ft2  108m2 

Volume 

1010ft3  108m3 

Cheater 

1.55 

- * 

1.44 

1.96 

5.56 

Choptank 

2.  40 

2.  23 

3.78 

10.70 

Jame* 

7.04 

6.  54 

8.  26 

23.  39 

Patuxent 

1.52 

1.41 

2.  67 

7.57 

Potomac 

13.  75 

12.78 

25.  72 

72.83 

Rappahannock 

4.  13 

3.83 

6.  12 

17.  33 

York 

1.74 

1.  62 

2.  80 

7,93 

TOTAL 

32.  1 

29.8 

51.  3 

145.3 

%  of  total 

for  Bay 

26.7% 

19.7% 

Baee  line  ueed  to  define  the  mouth  of  the  Cheeapeake  Bay 

Cap*  Charlee  (37*  07.  4'  N.  ,  75*  37.  2’  W. ) 
to 

Smith  Ieland  (37*  07.  3'  N. ,  75*  54. 4'  W. ) 
to 

Cape  Henry  (36*  55.  6'  N. ,  76’  00.  4<  W. ) 


End  point*  of  ba*e  line*  ueed  to  define  river  mouth* 
of  the  primary  trlbutarle* 


Cheater  (39*02.  4' N, 
Choptank  (38*40.  2'  N, 

Jame*  (36*00.  l'N, 

Patuxent  (38*  21.  S' N, 

Potomac  ( 38*  02,  2'  N, 

Rappahannock  (37*  36.  7'  N, 
York  (37*  15.  O' N, 


76* 

18. 

2'W.) 

(39* 

02. 4> 

N, 

76* 

14. 4< 

76* 

20. 

4'W.) 

(38* 

37.8' 

N, 

76’ 

17.5' 

76* 

18. 

4’W.) 

(36* 

59.  r 

N, 

76* 

18.2' 

76* 

23. 

2’W.) 

(38* 

17.  3' 

N, 

76* 

22.4' 

76* 

19. 

3'W.) 

(37* 

53.4' 

N, 

76* 

14.  1' 

76. 

16. 

8' W.) 

(37* 

33.5' 

N, 

76* 

17.9' 

76* 

22. 

6'W.) 

(37* 

14.  1> 

N, 

76* 

23.2' 

FIGURE  I.  SEASONAL  DISTRIBUTION  OF  BAY  CRUISES  I  -  27. 


x 


CHESAPEAKE  BAY 

SECTION  LOCATIONS 


CHESAPEAKE  BAY 

10  ft  TEMPERATUREPC) 

CRUISE  XII 

15  JULY  -  6  AUG  1952 


CHESAPEAKE  BAY 

20  ft  TEMPERATURE  (*C) 
CRUISE  XII 


10 


11 


SVSQUCHAUNA 


CRUISE  XII  15  JULY  -  6  AUG  1952  SECTION  IV 


SALINITY  (%.) 


JRu.oE  XII  15  JULY  -  6  AUG  1952  SECTION  V. 

SALINITY  (%o) 


803  H  804  C  804  N 


TEMPERATURE  (*C) 
803  H  804  C  804  N 


SECTIONS  OMITTED 
INSUFFICIENT  DATA 


CRUISE  XII 


15  JULY  "  6  AUG  1952 
SALINITY  (%0) 


SECTION  XIX 


CRUISE  XII 


15  JULY  -  6  AUG  1952  SECTION  XIX 

TEMPERATURE  (*C) 


133d  Nl  Hld30 


21 


39°20‘  39®00‘  38°40'  38°20'  38°00‘  37°40‘  37°20'  37°00'  N 

LATITUDE 


23 


24 


26 


CHESAPEAKE  BAY 

10  ft  TEMPERATURE  (*C) 
CRUISE  XIII  (A) 


SUSQUEHANNA 


SUSQUtHANHA 


SUSQUEHANNA  fT. 


31 


32 


SUSOl/fHANNA  r 


34 


60  ft  TEMPERATURE  (»C) 
CRUISE  XIII  (A) 


SECTIONS  OMITTED 
INSUFFICIENT  DATA 


CRUISE  XIII  17-18  FEBRUARY  1953  SECTION  XIX 

SALINITY  (%.) 


ooooo  oooooooo 

—  <\ifosj-ir>i£N-coaio-oo 


38 


1333  Nl  Hid30 


39° 20'  39°00‘  38°40‘  38°20'  38°0C‘  37°40'  37°20'  37°00'  N 

LATITUDE 


CRUISE  XIII 


17-18  FEBRUARY  1953 

TEMPERATURE  0*0 


SECTION  XIX 


133d  Nl  Hid30 


39 


39° 20'  39°00'  38°40‘  38°20'  38°00'  37°40'  37°20'  37° 00'  N 

LATITUDE 


SUSOUf  H4NN4  fT 


43 


I 

CHESAPEAKE  BAY 


44 


45 


46 


48 


CHESAPEAKE  BAY 

30  ft  TEMPERATURE  CC! 
CRUISE  XIII  (S! 


50 


60  FT  LEVEL  OMITTED 
INSUFFICIENT  DATA 


52 


SECTIONS  OMITTED 
INSUFFICIENT  DATA 


55 


56 


57 


MATURE 


1957 


77' 


62 


64 


60  FT  LEVEL  OMITTED 
INSUFFICIENT  DATA 


66 


SECTIONS  OMITTED 
INSUFFICIENT  DATA 


68 


CRUISE  XIV  23-26  JULY  1957  SECTION  XIX 

SALINITY  (%.) 


70 


133d  Nl  Hld3(J 


39° 20'  39°00'  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUOE 


CRUISE  XIV  23  -26  JULY  1957  SECTION  XIX 

TEMPERATURE  CC) 


133d  Nl  HldSQ 


71 


39° 20'  39°00'  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00‘  N 

LATITUDE 


73 


76 


#Uf OUf HANNA 


23 


?r 


76' 


SUS0UFM4NN4 


79 


CHESAPEAKE  Bm 


30  ft 
CRUISE 
??  NO  ' 


SALINITY  (%<,) 
X  V 

■  S  DEC  I960 


84 


CRUISE  XV 


II  -  20  SEPTEMBER  1957  SECTION  IV 


SALINITY  (%.) 


TEMPERATURE  CC) 


l 


87 


CRUISE  XV 


II 


20  SEPTEMBER  1957  SECTION  VI 


SALINITY  (%•) 

803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  N 


88 


CRUISE  XV  II  -  20  SEPTEMBER  1957  SECTION  X 


SALINITY  (%.) 

904C  904B  9 04N  904P 


TEMPERATURE  (°C) 


CRUISE  XV  II  -  20  SEPTEMBER  1957  SECTION  XIX 

SALINITY  (%•) 


ooooo  oooooooo 

—  (\J  rO  lOiXir^-cniTO  _<\J 


90 


133d  Nl  Hld3Q 


39° 20'  39°00‘  38°40‘  38°20'  38°00'  37°40‘  37°20'  37°00'  N 

LATITUDE 


CRUISE  XV 


II  -  20  SEPTEMBER  1957  SECTION  XIX 

TEMPERATURE  CC) 


-L33J  Nl  Mid3Q 


91 


39° 20'  39®00'  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


94 


95 


CHESAPEAKE  BA1, 

*0  ft  '■.At.lNITy  (%„) 

CRuir>r.  /vi 

23  Jan  -  y  rrn  195a 


CHESAPEAKE  BAY 

10  ft  TEMPERATURE  (°C) 
CRUISE  XVI 

J  A  !,  -  7  rCH  I9S8 


CHESAPEAKE  BA 


20  fl 

CRUISE 
23  JAN 


SALINITY  (%.) 
XVI 

7  EEB  1958 


CHESAPEAKE  BAY 

30  ft  SALINITY  !%o) 

CRUISE  XVI 

23  JAN  -  7  FEB  I95& 


I 


SUSOUf  HANNA 


CHESAPEAKE  BAY 

40  ft  TEMPERATURE  (°C) 

CRUISE  XVI 

23  JAN  -  7  FEB  1958 


105 


CRUISE  XVI  23  JAN  -  7  FEB  1958  SECTION  VI 


SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  (°C) 

803  H  804  C  804  N 


108 


CRUISE  XVI  23  JAN  -  7  FEB  1958  SECTION  X 


SALINITY  (%•) 


904C  904B  9 04N  904P 


TEMPERATURE  CC) 


904C  904B  9 04N  904P 


19 


924  QQ  918  T  908  848  E  818  P 
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CRUISE  XVI  23  JAN  -  7  FEB  1958  SECTION  XIX 

SALINITY  (%«,) 


no 


133d  Nl  Hld30 


39° 20'  39°00'  38°40‘  38°20'  38°00'  37°40'  37°20'  37° 00'  N 

LATITUDE 


CRUISE  XVI  23  JAN  -  7  FEB  1958  SECTION  XIX 

TEMPERATURE  (°C) 


133d  Nl  Hld30 


m 


38°20'  38°00'  37°40'  37°20'  37°00'  N 

LATITUDE 


SUS0l/fH4NN4  fT 


CHESAPEAKE  BAY 

CRUISE  XVII  STATION  LOCATIONS 
22  APRIL  -  13  MAY  1958 


113 


114 


CHESAPEAKE  BAY 

10  ft  SALINITY  (%o> 


(JHUlSti  XVI! 

A«Jf<  -  l  ■*;  MAY  I'JSB 


118 


SU50U£H4NNA  tT. 


120 


SUSQUEHANNA  IT. 


122 


CHESAPEAKE  BAY 

40  ft  TEMPERATURE  (“C) 
CRUISE  XVII 


CHESAPEAKE  BAY 

60  ft  SALINITY  (7„.) 


SUSCVtHANHA  W . 


CRUISE  XVII 


22  APRIL  -  13  MAY  1958  SECTION  IV 


SALINITY  (%.) 

723  B  723  724  P  724  R  724  U 


I 


127 


CRUISE  XVII  22  APRIL  -  13  MAY  1958  SECTION  VI 


SALINITY  (%„) 

803  H  804  C  804  N 


TEMPERATURE  (°C) 

803  H  804  C  804  N 


128 


CRUISE  XVII 


22  APRIL  -  13  MAY  1958  SECTION  X 


SALINITY  (%o) 

904C  904B  904N  904P 


TEMPERATURE  CC) 
904C  904B  904N  904P 


129 


CRUISE  XVII  22  APRIL  -  13  MAY  1958  SECTION  XIX 

SALINITY  (%.) 


130 


i 333  Nl  Hld30 


39° 20'  39°00'  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00' N 

latitude 


CRUISE  XVII  22  APRIL  -  13  MAY  1958  SECTION  XIX 

TEMPERATURE  (#C) 


133d  Nl  Hid30 


131 


39° 20'  39°00'  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00‘  N 

LATITUDE 


133 


S  U  S  0  L'  f  H  A  N  >i  A 


135 


CHESAPEAKE  BAY 


CHESAPEAKE  BAY 

10  ft  temperature  (*C) 

CRUISE  XVIII 
6-22  AUG  1958 


>  USQUC  HANNA 


CHESAPFAKF  ! 

20  ft  TEW  PF  " 
CRUISF  :<  V 1 1 


140 


M2 


145 


I 

I 


CRUISE  XVIII  6  -  22  AUGUST  1958  SECTION  IV 


SALINITY  (%.) 


TEMPERATURE  (°C) 


70  - 


CRUISE 


XVIII  6 


22  AUGUST  1958  SECTION  VI 


SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  (»C) 

803  H  804  C  804  N 


148 


CRUISE  XVIII 


6  -  22  AUGUST  1958  SECTION  X 


SALINITY  (%.) 


904C  904B  9 04N  904P 


TEMPERATURE  (°C) 


904C  904B  9 04N  904P 


149 


CRUISE  XVIII  6  -  22  AUGUST  1958  SECTION  XIX 

SALINITY  (%.) 


39°20‘  39°00'  38°40'  38°20'  38°00‘  37°40‘  37°20'  37°00'  N 

LATITUDE 


CRUISE  XVIII  6  -22  AUGUST  1958  SECTION  XIX 

TEMPERATURE  (°C) 


133d  Nl  Hld30 


151 


39° 20'  39°00‘  38°40‘  38°20'  38°00'  37°40'  37°20'  37°00'  N 

LATITUDE 


153 


I 


155 


CHESAPEAKE  BAY 


CHESAPEAKE  BAY 

20  ft  TEMPERATURE  (“C) 


CHESAPEAKE  8AY 

30  ft  TEMPERATURE  ("C) 


SU30Ur*ANNA  ft' 


SECTIONS  OMITTED 
INSUFFICIENT  DATA 


CRUISE  XIX  4 -6  NOV  and  8- II  DEC  1958  SECTION  VI 


I 
I 
I 

|  SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  N 


167 


CRUISE  XIX  4 -6  NOV  and  0- II  DEC  1958  SECTION  XIX 

SALINITY  (%.) 


OOOOOQOOOOOOO 


168 


133d  Nl  Hld3G 


39° 20'  39°00'  38°40’  38°20'  38°00'  37°40‘  37°20’  37°00'  N 

LATITUDE 


CRUISE  XIX  4 -6  NOV  and  8- II  DEC  1958  SECTION  XIX 

TEMPERATURE  (*C) 


133d  Nl  Hld30 


169 


39° 20'  39°00‘  38°40‘  38°20’  38°00'  37°40'  37°20'  37° 00'  N 

LATITUDE 


171 


172 


SUSOUfHiNNA 


174 


180 


77' 


CRUISE  XX 


13  -  18  APRIL 


1959 


SECTION  II 


SALINITY  (%.) 

656  W  659W  70IX  704X 


TEMPERATURE  CC) 


656  W  659W  70IX  704X 


184 


CRUISE  XX 


13  "  18  APRIL  1959 


SECTION  IV 


TEMPERATURE  CC) 

723  B  723  724  P  724  R  724  U 


SALINITY  (%.) 

723  B  723  724  P  724  R  724  U 


185 


CRUISE  XX 


13  -  18  APRIL  1959 


SECTION  X 


I 

I 

I 

I 


SALINITY  (%.) 

904C  904B  9 04N  904P 


TEMPERATURE  CC) 

904C  904B  9 04N  904P 


187 


CRUISE  XX 


13  '  18  APRIL  1959 

SALINITY  (%«) 


SECTION  XIX 


39° 20'  39®00'  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


i 

I 

I 


CRUISE  XX 


13  -  18  APRIL  1959 

TEMPERATURE  (°C) 


SECTION  XIX 


133d  Nl  Hld30 


189 


39° 20'  39°00'  38°40‘  38°20'  38°00'  37°40'  37°20’  37°0O'  N 

LATITUDE 


>91 


SUSQUEHANNA 


CHESAPEAKE  BAY 

SURFACE  SALINITY  (*/..) 
CRUISE  XXI 
6-17  JULY  1959 


.it"  " 


C  hop' 


15  y'* 


77' 


193 


CHESAPEAKE  BAY 


195 


SUSQUCHANNA 


200 


SUSQUEHANNA  fT 


202 


203 


CRUISE  XXI  6-  17  JULY  1959  SECTION  II 


RE 


TEMPERATURE  (°C) 

723  B  723  724  P  724  R 


724 


CRUISE  XXI  6 


17  JULY  1959  SECTION  VI 


SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  CC) 


803  H  804  C  804  N 


206 


CRUISE  XXI 


o 

10 


1 


LtJ  20  H 


-30-1 


x 


Q-  40  — 


UJ 

Q 


50 


°1 

10  - 


LU 

UJ  20  -H 


-  30  A 


q-  40  - 

LiJ 

Q 

50  - 


6  -  17  JULY  1959  SECTION  X 


SALINITY  (%.) 

904C  904B  9 04N  904P 


TEMPERATURE  CC) 


904C  904B  9 04N 


904  P 


CRUISE  XXI  6  -  17  JULY  1959  SECTION  XIX 

SALINITY  (%.) 


208 


133d  Nl  Hld30 


39° 20'  39°00'  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


CRUISE  XXI  6  -  17  JULY  1959  SECTION  XIX 

TEMPERATURE  (#C  ) 


133d  Nl  Hld3Q 


209 


38°20'  38°00'  37  °40'  37°20'  37°00' N 

LATITUDE 


SuS0u£h4NN4  R' 


CHESAPEAKE  BAY 

CRUISE  XXII  STATION  LOCATIONS 
3  NOV  -  16  DEC-  1959 


212 


CHESAPEAKE  BAY 

SURFACE  TEMPERATURE  (°C) 
CRUISE  XXII 


214 


SUSQUEHANNA 


216 


CHESAPEAKE  BAY 

20  ft  TEMPERATURES) 
CRUISE  XXII 


218 


$U$QU£HANNA  ft 


221 


222 


CRUISE 


XXII 


3  NOV 


16  DEC  1959  SECTION  II 


I 

I 

! 


SALINITY  {%.) 

656  W  659W  70IX  704X 


TEMPERATURE  CC) 

656  W  659W  70IX  704X 


224 


CRUISE  XXII  3  NOV 


16  DEC  1959  SECTION  IV 


CRUISE  XXII  3  NOV 


16  DEC  1959  SECTION  VI 


SALINITY  (%.) 

803  H  804  C  804  N 


226 


CRUISE  XXII  3  NOV  -  16  DEC  1959  SECTION  XIX 

SALINITY  (%.) 


ooooooooo  oooo 
—  (Nrosj-iOixih-rocno  -  oj 


228 


133.8  Nl  Hid30 


38°20'  38°00'  37  °40‘  37°20'  37°00  N 

LATITUDE 


CRUISE  XXII  3  NOV  -  16  DEC  1959  SECTION  XIX 

TEMPERATURE  (°C) 


39°00'  38°40‘  38°20‘  38°00‘  37°40'  37°20'  37° 00'  N 

LATITUDE 


SUSQUEHANNA 


CHESAPEAKE  BAY 

SURFACE  SALINITY  i%.) 


SuSCl'EHANNd 


CHESAPEAKE  BAY 

SURFACE  I LMPERATURE  (°C) 

CRUISE  XXIII 

27  APR  -  17  MAY  i960 


CHESAPEAKE  BAY 


235 


236 


CHESAPEAKE  BAY 

20  fl  TEMPERATURE  l°C) 
CRUISE  XXIII 


27  APR 


17  MAY  I960 


236 


239 


$  U  $  QU£  H  A  N  N  A  fl> 


CHESAPEAKE  BAY 

60  ft  TEMPERATURE  ("C) 

CRUISE  XXIII 

27  APR  -  17  MAY  I960 


CRUISE  XXIII  27  APRIL  -  17  MAY  I960  SECTION  II 


SALINITY  (%.) 


TEMPERATURE  (*C) 

656  W  659  W  70IX  704X 


244 


CRUISE  XXIII  27  APRIL  -  17  MAY  I960  SECTION  IV 


SALINITY  (%.) 

723  B  723  724  P  724  R  724  U 


CRUISE  XXIII  27  APRIL  -  17  MAY  I960  SECTION  VI 


SALINITY  (%») 

803  H  804  C  804  N 


TEMPERATURE  (°C) 
803  H  804  C  004  N 


246 


CRUISE  XXIII  27  APRIL  -  17  MAY  I960  SECTION  XIX 

SALINITY  (  °/oe) 


39°20‘  39°00‘  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


I 


I  CRUISE  XXIII  27  APRIL  -  17  MAY  I960  SECTION  XIX 


ooooooooooooo 

—  <M  PO  ifltoNCOCTiO  —  CM 


j  133d  Nl  Hld30 

I 


SUSOUf  MANNA 


CHESAPEAKE  BAY 

CRUISE  XXIV  STATION  LOCATIONS 
22  AUG  -  9  SEPT  I960 


I 

CHESAPEAKE  BAY 


SURFACE  TEMPERATURE  CC) 
CRUISE  XXIV 
22  AUG.  -  9  SEPT  I960 


SUSCUCHAMHA 


CHESAPEAKE  HAY 


CHESAPEAKE  BAY 

10  ft  TEMPER  ATURE  (°C) 
CRUISE  XXIV 
2  2  AUG.  -  9  SEPT  I960 


SU fOUfNANtt 


I 


261 


SUSQUCHANHA  IT. 


262 


CRUISE  XXIV  22  AUG  -  9  SEPT  I960  SECTION  II 


SALINITY  (%.) 


TEMPERATURE  CC) 

656  W  659  W  70IX  704X 


264 


CRUISE  XXIV  22  AUG  -  9  SEPT  I960  SECTION  VI 


SALINITY  (%«) 


803  H  804  C  804  N 


TEMPERATURE  (°C) 


803  H  804  C  804  N 


266 


CRUISE  XXIV  22  AUG  -  9  SEPT  I960  SECTION  XIX 

SALINITY  (%o) 


268 


1333  Nl  Hld30 


39°00'  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00‘  N 

LATITUDE 


I 

I 

I 


CRUISE  XXIV  22  AU6  -  9  SEPT  I960  SECTION  XIX 

TEMPERATURE  (*C) 


I 


133J  Nl  Hld30 


269 


39°20'  39°00'  38°40'  38°20’  38°00'  37°40'  37°20’  37°00'  N 

latitude 


272 


273 


281 


282 


SECTION  OMITTED 
INSUFFICIENT  DATA 


CRUISE  XXV  22  NOV  -  5  DEC  I960  SECTION  VI 


SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  N 


286 


924  QQ  918  T  908  848  E  818  P 

927  SSI  922  Y I  914  S  I  904  N  850  Dl  834  G  I8I3D  804  C  744  B  724  R  707  0  C57  W 


CRUISE  XXV  22  NOV  -  5  DEC  I960  SECTION  XIX 

SALINITY  (%.) 


"I - 1 - r 

O  Q  O 

r}-  in  (£) 


O 

£\J 


288 


T 

o 

CO 


o 

ro 


133d  Nl  Hid30 


39° 20'  39°00'  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


924  QQ  918  T  908  848  E  818  P 

927  SSI 922  Y I  914  S  I  904  N  850  D|  834  G  I  813  D  804  C  744  B  724  R  707  0  657  W 


CRUISE  XXV  22  NOV  -  5  DEC  I960  SECTION  XIX 

TEMPERATURE  CC) 


133d  Nl  Hld30 


289 


39° 20'  39°00‘  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00'  N 

LATITUDE 


sus o  u  i  h a h n a 


CHESAPEAKE  BAY 

CRUISE  XXVI  STATION  LOCATIONS 
20  MARCH  -  7  APRIL  1961 


CHESAPE  BAY 


CHESAPEAKE  BAY 

10  ft  SALINITY  {°/oo) 
CRUISE  XXVI 
20  MAR  -  7  APR  1961 


CHESAPEAKE  BAY 


SUIOurHANftA  A 


296 


CRUISE  XXVI  20  MAR 


7  APRIL  1961  SECTION 


SALINITY  (%.) 

656  W  659W  70IX  704X 


TEMPERATURE  CC) 

656  W  659W  70IX  704X 


304 


CRUISE  XXVI  20  MAR 


7  APRIL  1961  SECTION  IV 


SALINITY  (%.) 

723  B  723  724  P  724  R  724  U 


I 

I 


305 


CRUISE  XXVI  20  MAR  -  7  APRIL  1961  SECTION  VI 

SALINITY  (%o) 


803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  N 


306 


CRUISE  XXVI  20  MAR  -  7  APRIL  1961  SECTION  XIX 

SALINITY  (%o) 


ooooooooo  oooo 
—  iMrO'J-mujI^COCDO  — 


308 


133d  Nl  Hld3Q 


39° 20'  39°00'  38°40'  38°20'  38°00'  37°40'  37°20’  37° 00'  N 

LATITUDE 


924  QQ  918  T  908  848  E  818  P 

927  SSI922  Y|  914  S  I  904  N  850  Dj  834  G  J  813  D  804  C  744  B  724  R  707  0  657  W 


CRUISE  XXVI 


20  MAR  -  7  APRIL  1961 

TEMPERATURE  CC) 


SECTION  XIX 


133d  Nl  H!d30 


309 


39° 20'  39°00‘  38°40'  38°20'  38°0C'  37°40'  37°20'  37°00'  N 

LATITUDE 


1 


311 


312 


CHESAPEAKE  BAY 

20  ft  SALINITY  (%„) 
CRUISE  XXVII 
IN  JULY  -  I  AUG 


1961 


CHESAPEAKE  BAY 

20(1  TEMPERATURE  CC) 
CRUISE  XXVII 
19  JULY  -  I  AUG  1961 


318 


CHESAPEAKE  BAY 

30  ft  TEMPERATURE  CC) 
CRUISE  XXVII 
19  JULY  --  '  AUG  '961 


320 


SUSOUl 


CHESAPEAKE  BAY 

60  ft  SALINITY  (%.) 
CRUISE  XXVII 


19  JULY  -  I  AUG  1961 


SECTION  OMITTED 
INSUFFICIENT  DATA 


324 


CRUISE  XXVII  19  JULY  -  I  AUG  1961  SECTION  XIX 

SALINITY  (%») 


oocoo  oo  oo  oooo 
—  Cm  to  to  to  N-  00  <T)  O  -  <\J 


328 


1333  Nil  Hid30 


I 


39° 20'  39°00‘  38°40‘  38°20'  38°00‘  37°40'  37°20'  37°00‘  N 

LATITUDE 


CRUISE  XXVII  19  JULY  -  I  AUG  1961  SECTION  II 

TEMPERATURE  (°C) 


133d  Nl  H  Ld3G 


329 


38°20'  38°00'  37°40'  37°20'  37°00'  N 

LATITUDE 


PART  II 


CHESAPEAKE  BAY 

SURFACE  SALINITY  (%<,) 
WINTER  AVERAGE 


*  l'  s  Q  u  f  H  A  H  N  a 


CHESAPEAKE  BAY 

SURFACE  TFMPERATURE  C’CI 


WINTER  AVERAGE 


33-1 


PERATURE  (*C) 


337 


338 


339 


'ERATURE 

iRAGE 


I 


343 


WINTER  AVERAGE  SECTION  IV 


SALINITY  (%•) 

723  B  723  724  P  724  R  724  U 


345 


WINTER  AVERAGE  SECTION  VI 


SALINITY  (%.)  I 

803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  ,M 


340 


DEPTH  IN  FEET  DEPTH  IN  FEET 


WINTER  AVERAGE 


SECTION  X 


SALINITY  (%•) 

904C  904B  904N  904P 


TEMPERATURE  CC) 


904C  904B  904N  904P 


924  QQ  918  T  908  848  E  818  P 

927  SS 1922  Y I  914  S  I904  N  850  01  834  G  I8I3D  804  C  744  B  724  R  707  0  657  W 


WINTER  AVERAGE  SECTION  XIX 

SALINITY  (%.) 


39° 20'  39°00‘  38°40*  38°20'  38°00'  37°40*  37°20'  37°00'  N 

LATITUDE 


WINTER  AVERAGE  SECTION  XIX 

TEMPERATURE  (*C) 


1333  Nl  Hld30 


349 


39° 20'  39°00‘  38°40‘  38°20'  38°00‘  37°40‘  37°20'  37°00‘  N 

LATITUDE 


355 


358 


360 


! 


361 


362 


DEPTH  IN  FEET 


SPRING  AVERAGE  SECTION  II 


SALINITY  (%.) 

65  7  W  700W 


364 


DEPTH  IN  FEET  DEPTH  IN  FEET 


SPRING  AVERAGE 


SECTION  X 


SALINITY  (•%) 

904C  904B  904N  904P 


TEMPERATURE  CC) 
904C  904B  904N  904P 


SPRING  AVERAGE  SECTION  XIX 

SALINITY  (%o) 


o  o 

CM  K) 


O  O 

00  CD 


o  o  o 

O  —  PJ 


133d  Nl  Hid3G 


924  QQ  918  T  908  848  E  818  P 

927  SSI 922  Y I  914  S  |  904  N  850  D|  834  G  I  813  D  804  C  744  8  724  R  707  0  657  W 


SPRING  AVERAGE  SECTION  XIX 

TEMPERATURE  (#C) 


360 


39° 20'  39°00‘  38°40‘  38°20'  38°00'  37°40’  37°20‘  37°00'  N 

LATITUDE 


372 


373 


I 


375 


377 


378 


380 


CHESAPEAKE  BAY 

40  ft  TEMPERATURE  PC) 
SUMMER  AVERAGE 


lu tout M* NN4 


SUMMER  AVERAGE  SECTION  II 


SALINITY  (%.) 

657  W  700W 


TEMPERATURE  CC) 


657  W  700W 


384 


SUMMER  AVERAGE  SECTION  VI 


1 


SALINITY  (%.) 

803  H  804  C  804  N 


TEMPERATURE  CC) 

803  H  804  C  804  N 


386 


SUMMER  AVERAGE  SECTION  XIX 

SALINITY  (%.) 


388 


133d  Nl  Hld30 


39° 20’  39o00'  38°40‘  38°20'  38°00'  37°40'  37°20'  37°00'  rg 

LATITUDE 


924  QQ  918  T  908  848  E  818  P 

927  SSI 922  Y I  914  S  1 904  N  850  D|  834  G  I  81 3  D  804  C  744  B  724  R  707  0  657  W 


SUMMER  AVERAGE  SECTION  XIX 

TEMPERATURE  («C) 


389 


39° 20'  39°00'  38°40'  38°20'  38°00‘  37°40'  37°20'  37°00’  N 

LATITUDE 


392 


CHESAPEAKE  BAY 

SURFACE  TEMPERATURE  ( 
AUTUMN  AVERAGE 


394 


CHESAPEAKE  BAY 


CHESAPEAKE  BAY 

20  ft  TEMPER ATuRE  PC) 
AUTUMN  AVERAGE 


CHESAPEAKE  BAY 

30  fl  SALINITY  {%o) 


400 


AUTUMN  AVERAGE  SECTION  II 


SALINITY  (%.) 

65  7  W  700 W 


TEMPERATURE  CC) 

657 W  700W 


404 


AUTUMN  AVERAGE  SECTION  IV 


I 

I 


SALINITY  (%.) 

723  B  723  724  P  724  R  724  U 


405 


I 


AUTUMN  AVERAGE 


SECTION  VI 


SALINITY  (%.) 


DEPTH  IN  FEET  DEPTH  IN  FEET 


AUTUMN  AVERAGE  SECTION  X 


SALINITY  (%.) 

904C  904B  904N  904P 


TEMPERATURE  CC) 

904C  904B  904N  904P 


1 

AUTUMN  AVERAGE  SECTION  XIX  1 

SALINITY  {%»)  1 


1 


I 


133d  Nl  Hld3Q 


409 


39° 20'  39°00‘  38°40'  38°20’  38°00‘  37°40‘  37°20‘  37°00' N 

LATITUOE 


